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Research Article 
INTRODUCTION 
Tamarind (Tamarindus indica) is one of the most promi-
nent trees in India. The leguminous tree is a multi-
purpose tree as all of its parts find application in various 
types of industries. From 250,000 tons of tamarind, 
100,000 ton of tamarind seeds gets wasted (Singh et 
al., 2007). The tamarind polysaccharide commercially 
known as jellose finds application in both the pharma-
ceutical and food industry. The tamarind seed contains 
an optimum concentration of both essential and non-
essential amino acids (de Lumen et al., 1986). The 
tamarind seed is a fair source of polyunsaturated fatty 
acids (Sou et al., 2017) and it contains potassium, cal-
cium and phosphorous (Bagul et al., 2018). 
The scope of tamarind seeds to replace conventional 
food additives and their nutrient and phytochemical-rich 
properties make it one of the inevitable raw ingredients 
of the food industry. The present study was aimed to 
examine the benefits of using tamarind seed flour to 
replace conventional flour in cookies. 
MATERIALS AND METHODS 
The present study was made at Community Science 
College and Research Institute, Tamil Nadu Agricultur-
al University, Madurai, India.  
Processing of Tamarind seeds 
For facilitation of the decortication process, the tama-
rind seeds were sand roasted. The sand roasted seeds 
were hand pounded, winnowed and pulverised to tama-
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rind seed flour. The flour was sieved to minimise the 
size variation (Sultana et al., 2020). 
Standardization of protein-enriched cookies 
The standardization of cookies was made by incorpo-
rating tamarind seed flour at three different levels- 25%, 
50%, 75% with refined wheat flour. The optimum con-
centration for acceptance both in terms of organoleptic 
properties and nutritional properties was about 50%. 
The cookies designated as T0 were the control and the 
cookies designated as T1 were 50% Refined wheat 
flour+ Tamarind seed flour. The formulation of cookies 
is given in Table 1. 
Proximate analysis 
The proximate analysis was done using the Association 
of Official Analytical Chemists (2005) method. The 
proximate parameters analysed were:  moisture, carbo-
hydrate, protein, fat and ash 
Storage study 
The cookies were packed in high-density polypropylene 
packages (P0) and standup pouches (P1), and the dif-
ference in proximate composition during the storage 
period of 45 days was assessed. The impact of pack-
aging material in terms of nutrient retention was also 
analyzed. 
Statistical analysis 
The statistical analysis was performed by AGRES-
AGDATA for one way analysis of variance. The results 
are the average of the four replicates and their Stand-
ard deviation. 
RESULTS AND DISCUSSION 
Physical properties of cookies 
The physical properties of cookies before and after 
baking are given in Table 2. The cookies from Tama-
rind seed had a diameter, thickness and spread ratio 
before and after baking was 11.16 cm, 6cm, 1.86 and 
12.60 cm, 6.2 cm, 2.03 respectively. The weight loss in 
the cookies was about 16.13%. Fig. 1 shows the picto-
rial representation of the cookies, T1 was 50% refined 
wheat flour and 50% tamarind seed powder and C was 
the control. 
Chakraborty et al. (2016) reported biscuits (50% incor-
Flow chart for the preparation of cookies  
Treatments 



















T0 10.70 5.6 1.91 38.26 11.04 6 1.84 35.92 6.11 
T1 11.16 6 1.86 38.85 12.60 6.2 2.03 32.58 16.13 
Composition 
Control Level of incorporation (%) 
T0 T1-50% 
Refined Wheat flour(g) 100 50 
Tamarind seed flour(g) - 50 
Sugar(powdered) (g) 50 50 
Milk powder(g) 5 5 
Vanilla powder(g) 1 1 
Ammonium bicarbonate(g) 0.5 0.5 
Shortening agent(g) 50 50 
Table 2. Physical properties of Tamarind seed flour incorporated cookies.  
T0-  100 % Refined Wheat flour; T1-50% Tamarind seed flour+ 50% Refined Wheat flour 
Table 1. Formulations of Tamarind seed flour incorporated cookies.  
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poration of tamarind seed flour with wheat flour) that 
their diameter, thickness and spread ratio after baking 
was about 43.33 mm, 10.86mm and 39.87. In the pre-
sent study, refined wheat flour was used instead of 
wheat flour. Refined wheat flour possessed better rheo-
logical properties when compared to wheat flour. Thus 
the difference in the rheological properties of refined 
wheat flour and wheat flour attributes to the difference 
in diameter, thickness and spread ratio of the control 
and Tamarind seed flour incorporated cookies. 
Proximate composition of cookies  
The moisture, carbohydrate, protein, fat, fibre and ash 
of Tamarind seed cookies was 1.62%, 72.52g, 11.26g, 
22.98g, 3.25g and 1.12g, respectively as specified in 
Table 3. 
Chakraborty et al. (2016) reported biscuits (50% incor-
poration of tamarind seed flour with wheat flour) that 
have protein, carbohydrate and fat content of 
14.48g/100g, 70.48g/100g and 0.93g/100g, respective-
ly. El-Gindyet al. (2015) reported that the biscuits made 
with 15% incorporation of Tamarind seed flour had 
moisture of 7.82+ 0.5g/100g, carbohydrate of 
54.93±0.5 g/100g, protein of 11.62±1.4 g/100g and 
fibre content of 3.79+ 0.3g per 100g. 
In the present study, the cookies standardization was 
done using the protocol as described by Kohajdová et 
al. (2014). The cookies preparation required a higher 
amount of shortening agent when compared to control, 
which resulted in better organoleptic properties than 
biscuits. The study observed a significant increase in 
carbohydrate, protein, and fibre content in tamarind 
seed powder cookies compared to the control. The 
increase in carbohydrate content can be attributed to 
the polysaccharide nature of Tamarind seed flour. The 
increase in protein content of Tamarind seed cookies 
states its potential to address protein-calorie malnutri-
tion. The increase in fibre content of Tamarind seed 
cookies makes it a healthy dietary choice over conven-
tional cookies 
Storage study of cookies 
The protein content in high-density polypropylene 
packages ranged from 11.26 g to 11.18 g during the 
storage period, while in the Standup pouch, the 
range was from 11.26 g to 11.19 g   specified in  
Table 4. The standup pouches proved to better than 
high-density polypropylene packages in case of  
nutrient retention. The statistical analysis of the 
cookies' protein content revealed a significant  
difference (0.69% in Standup pouches and 0.71% in 
high-density polypropylene packages) among the pack-
aging materials, treatments, and days of storage. 
Chemical parameters T0 T1 
Moisture (%) 2.45 1.62 
Carbohydrate (g) 66.23 72.52 
Protein (g) 5.65 11.26 
Fat (g) 26.36 22.98 
Fibre (g) 0.95 3.25 
Ash (g) 0.65 1.12 
Table 3. Proximate composition of Tamarind seed flour 
incorporated cookies. 
Fig. 1. Showing Control (T0) and Tamarind seed cookies 
(T1) in Standup pouches. 
T1- 50% Refined wheat 






T0 T1 T0 T1 
0 day 5.65+0.06 11.26+0.23 5.65+ 0.11 11.26+0.14 
15 days 5.62+0.17 11.23+0.24 5.64+0.18 11.24+0.21 
30 days 5.60+0.06 11.21+0.31 5.62+0.03 11.21+0.06 
45 days 5.58+0.06 11.18+0.11 5.60+ 0.03 11.19+0.19 
Values are means of 4 replicates. Means in the same column are significantly different at P<0.05 
Table 4. Changes in protein content of Tamarind seed flour incorporated cookies. 
 
197 
Sultana, F. et al. / J. Appl. & Nat. Sci. 13 (SI), 194 - 197 (2021) 
Conclusion 
The present study concluded a significant increase in 
the protein content of the tamarind seed flour incorpo-
rated cookies compared to control. The changes in the 
protein content of the Tamarind seed flour incorporated 
cookies during storage was negligible. Owing to its 
protein-rich nature, the flour can replace conventional 
flour, making it a perfectly balanced and functional 
food. Further studies on efficient ways of processing 
tamarind seeds, value addition on tamarind seed, and 
the acceptable study levels on incorporating tamarind 
seed flour are desirable. 
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